As institutional investors are engaged to realize attractive risk-adjusted returns, they can by definition be seen as risk managers. This paper analyzes their risk management behavior from a macro perspective and focuses on their incentives for rational herding. Based on a questionnaire survey we find clear evidence of herding among fund managers in Germany. While all different subgroups of fund managers perceive institutional herding, senior fund managers perceive herding even more strongly than more junior managers. Regarding herding as rational strategy of adapting to incentives, one might ascribe this finding to the higher pressure of success that senior managers face.
Introduction
One of the most significant changes in our financial system in the past decades has been the rise of institutional investors. Institutional investors, such as fund managers, insurance companies and others, have become the dominant players in international financial markets. The information they use is the most relevant, their opinions are those which are not only driving the markets, but also increasingly driving overall economies. Since one of the main tasks of institutional investors is to achieve attractive risk-adjusted returns, they can be seen as risk managers. However, this micro perspective does not necessarily match a macro point of view. The macro perspective considers the economy-wide risk-related consequences of the typical behavior of institutional investors as a group. We argue that both perspectives of risk -the micro versus the macro -differ, since the risk-adverse behavior of the single institutional investor does not necessarily minimize risks for the overall economy.
The debate on the international financial architecture is a debate on the efficiency of markets and their organization. Essentially, however, it is a debate on risk control (Eichengreen 1999, Frenkel and Menkhoff 2000) . The downside risks of international financial markets have become obvious in the series of financial crises during the 1990s. Some of these crises were clearly related to the behavior of institutional investors, most obvious in the LTCM case (in 1998), which is a good example of the self account speculation of leading financial institutions. Others, such as the Scandinavian banking crisis (in the early 1990s) or the banking scandal in Berlin (in 2001) , also involved the same top management that is responsible for institutional investments. Finally, even the emerging market crises in far away places may have been influenced by industrialized countries' advanced institutional investors and not just by the less developed local financial institutions (see e.g. Radelet and Sachs 1998) . So risk management is a serious concern not only for micro management but also on the macro scale of financial markets. This applies not only to banks but also to institutional investors.
In some sense, however, institutional investors may not be the primary group when analyzing risky aspects of international financial markets. Institutional investors are professionals who understand the risks of financial markets as well as the instruments used to cover these risks. On a macro level, one can even argue that institutionals provide a major benefit to our economies through their (international) diversification of portfolios. It is therefore not institutional investors as a whole that impels our analysis; it is rather a certain aspect of their behavior which is based on their incentive structure that raises concerns. In short, the theoretically demonstrated and also empirically proven herd behavior is at the root of the analysis here. The paper analyzes the relevance of this herd behavior and its implications for macroeconomic risk management. There is a lack of knowledge in the literature regarding whether herding is seen by institutional investors themselves and whether this phenomenon is possibly related to certain persons within the group of institutional investors only.
Thus, an important part of our line of argument is the presentation of respective findings from a recent questionnaire survey. Finally, we want to emphasize that this analysis does not present a balanced discussion on the overall benefits and costs of institutional investors but intends to highlight a narrow -although relevant -issue.
The remainder of this paper proceeds in the following manner: in Section 2 we start with a short review of the incentives influencing the decision making of institutional investors. Section 3 selectively surveys empirical literature on herding before we present our own findings from a questionnaire survey conducted with fund managers in Germany in Section 4. Finally, Section 5 draws some conclusions about the management of macro risks.
Incentives towards rational herding of institutional investors
The incentives for institutional investors can usefully be derived within a principal-agent-framework. Institutional investors manage funds (as agents) that belong to private or corporate clients (who can be considered principals). To make the agents act with optimum effort, as desired by their principals, their investment performance is typically measured in relation to a benchmark or a peer group (see e.g. Lakonishok et al. 1992) . Consequently, institutional investors are interested in what the other market participants do. The relevant question here is, how strong is this interest in the real world? Are institutional investors so interested in their competitors' invest-ment decisions that they base their own decisions on imitation instead of their own fundamental information?
In this vein, Scharfstein and Stein (1990) develop a widely cited model in which institutional investors rationally ignore the fundamental information they possess and imitate the investment decisions of other managers. This socially inefficient behavior can be rational from the manager's personal perspective (see also Devenow and Welch 1996, and Calvo and Mendoza 2000) . The core assumption in this respect is the idea that an unprofitable investment decision has significantly less negative impact on his/her reputation in the labor market when others make the same mistake as well. Scharfstein and Stein call this incentive to herd the "sharing-the-blame" effect, i.e. herding institutional investors share the blame of being wrong with the others of the herd if there are systematically unpredictable shocks. This view draws from Keynes' (1936, p. 158) argumentation that "it is better for reputation to fail conventionally than to succeed unconventionally". Unprofitable investment decisions that deviate from the majority of the peer group's decisions can indeed have substantial impact on a manager's career. Khorana (1996) documents a negative correlation between fund performance and managerial replacement. Accordingly, he ascribes the tendency of herding to the risk of being replaced if an asset manager performs worse than the peer group. Chevalier and Ellison (1999) supplement that this negative correlation is even more characteristic for younger asset managers. Maug and Naik (1995) , who develop optimal remuneration contracts for asset managers, show that such contracts induce herding in order to reduce deviations from the benchmark.
After an institutional investor has made his/her investment decision, the labor market updates its assessment of the institutional investor's capabilities: ex post it becomes obvious whether the investment decision was profitable or not, as well as whether the decision maker acted in accordance with the others or contrary to them (Scharfstein and Stein 1990, p. 466) . While Scharfstein and Stein concentrate on conditionally correlated signals of smart managers as a requirement for reputational herding, Ottaviani and Sørensen (2000) show that the correlation reinforces reputational herding, albeit it is not a necessary condition. The herding of asset managers assumes that all of these decision makers received the same information and acted accordingly. By following the herd, an institutional investor can make his/her clients believe that he/she has received the same information as the others -even if he/she has not.
It seems plausible that the more often the labor market updates its assessments of the managers' capabilities, the more interested these managers become in their reputation within the market (see also Holmström 1999) . Regarding the professional asset management business, clients generally demand an account of their investments' performance at short regular intervals, so that the performance of asset managers is typically evaluated every three months on average (Arnswald 2001, p. 24, and Lakonishok et al. 1991, p. 227) . As a result, we conclude that asset managers have a strong incentive to rationally herd in their investment decisions. Empirical research, however, has to overcome objections to test this theoretically derived hypothesis.
Evidence on herding of fund managers
A basic problem of empirical work in this field is rooted in the fact that there are several kinds of herd behavior. Bikhchandani and Sharma (2001) distinguish "spurious" herding form "intentional" herding. The first occurs when market players who face similar problems and information sets make the same decisions. This kind of behavior is from a macroeconomic point of view of course not problematic at all. Intentional herding, on the other hand, is conscious behavior that can be attributed to several factors. First, concerning imperfect information in markets, information-based herding occurs when market participants deliberately copy the investment decision of others, because they suppose the others have received some relevant news (e.g. information about an investment's return). A second reason for intentional herding can be the individual's inherent preference for conformity. Finally, asset managers face incentives for reputational herding due to their typical compensation scheme. Figure 1 illustrates the different types of herding.
INSERT FIGURE 1 ABOUT HERE.
The three distinct types of intentional herding are related to each other and for our purposes do not need to be differentiated. Information-based herding is a type of behavior geared to rely on others', instead of one's own information. Even if one's own information is limited, this behavior is no contribution towards efficient markets, as it can at best imitate better informed competitors with a time lag. Under unfortunate circumstances, there are only seemingly better informed opinion leaders that shape the investment decisions. The second type of intentional herding, conformitymotivated, makes, as its name implies, no contribution towards efficient markets. It is thus reputation-based herding that has the strongest rational appeal and may be regarded as the primary motivation of intentional herding among professional asset managers. It provides a plausible explanation of apparently stable and robust herding (Hirshleifer and Teoh 2003, p. 56) .
Unfortunately, it is difficult to discriminate spurious from intentional herding.
Empirical studies often measure conspicuously correlated trading activities (synchronous buying or selling) of particular securities as a proxy for intentional herding (Lakonishok et al. 1992a ). But even though herding undoubtedly leads to correlated trading, the reverse is not necessarily true (Bikhchandani and Sharma 2001, p. 293 ).
Correlated trading is thus a necessary but not sufficient condition for the existence of intentional herding. Keeping this limitation in mind, Lakonishok et al. (1992a) , Grinblatt et al. (1995) , and Wermers (1999) herding based on a cross-sectional variance of the individual asset betas and find significant evidence of herding towards the market portfolio, i.e. they observe decreasing beta factors. Interestingly, and in contrast to general opinion, they find stronger herding in quiet rather than hectic markets. Moreover, Oehler and Chao (2000) find strong evidence of market-wide herding in the German bond market, although it is weaker than in stock markets (however, they find no excess herding regarding single securities). Oehler and Chao explain the difference between the mar-kets with the higher diversity in the bond segment, i.e. differences in nominal interest rates, quality, maturity and issuer.
This somewhat inconclusive evidence motivates us to pursue another method in examining possible intentional herding. We ask market participants by questionnaire, to what extent they perceive (intentional) herding within financial markets. A questionnaire survey is an established method to learn about personal views and behavior. Earlier papers such as Shiller (1989) , Blinder (2000) or Strong and Xu (2003) also apply this method to analyze financial markets.
Survey findings on herd behavior
This section presents findings from a questionnaire survey that was conducted with fund managers in Germany in 2002. Between August and December 2002, all fund management companies in Germany were repeatedly contacted in order to participate in a survey on behavioral finance in investment management. In total, we received 117 completed questionnaires from stock and bond managers. As the survey was conducted by mail as well as by email, we cannot report a response rate on the full survey -regarding those companies that received mailed questionnaires only, the response rate is approximately 30-40% (see Brozynski et al. 2003 for more details).
The participation rate of fund management companies is 59%.
Evidence of herding among institutional investors
In the questionnaire we ask fund managers to assess the following statement:
[A] "Herding is also observable amongst professional asset managers." It should be noted that the term "herding" here refers strictly to intentional herding, and that the participants were aware of this, as we concluded from previous interviews. The spectrum of possible answers to the statement ranges from 1 ("completely agree") to 6
("completely disagree"). The questionnaire survey provides clear proof that asset managers believe in herd behavior in professional financial markets: from the 116 participants who answer this question, 109 (94%) respond positively ("completely agree", "strongly agree" and "somewhat agree", respectively), indicating their percep-tion of institutional herding. The mean answer (2.02) as well as the median answer (2) is "strongly agree". For more details see Table 1 .
Just as Oehler and Chao (2000) Table 1 ).
INSERT TABLE 1 ABOUT HERE.
Beyond the finding of perceived herd behavior in financial markets, we are also interested in whether intentional herding could be motivated by the sharing-the-blame effect (see Scharfstein and Stein 1990) . Therefore, we ask the asset managers to assess the subsequent statement with the same spectrum of possible answers (1-6) as described above: [B] "The discussion of an investment decision with colleagues reduces the pressure of being successful." We are aware that this statement does not fully grasp the idea of sharing-the-blame, i.e. reputation-based herding, but may be also seen as a question addressing conformity-based herding. Interesting enough, almost half of the respondents tend to agree with statement [B] . However, contradiction is stronger than approval, as the mean answer (3.73) as well as the median answer (4) show. Finally, bond managers reject the statement less than stock managers, although the difference is not significant (see the lower part of Table 1 ). How should these findings be interpreted?
We remember from the personal interviews that fund managers hesitate to subscribe to statement [B] as it could indicate a weakness to come to an independent decision. Moreover, discussion with colleagues is only a very imperfect insurance against performance pressure from clients. These factors possibly dampen agreement with statement [B] . Nevertheless, it is another correlation which supports the sharing-the-blame effect as a relevant element of herding. Responses show a significant positive correlation between the perception of herding and the assessment that the discussion with colleagues lowers the pressure of being successful (see bottom of Table 1 ).
Relation between the perception of herding and the institutional investors' characteristics
We have so far seen that the perception of herding is very wide-spread and may plausibly be linked to rational motives. In another exercise aimed at achieving a better understanding of the correlates of herding we question which certain subgroups of fund managers perceive herding in professional financial markets most.
We expect that more experienced, better educated and more senior asset managers possess a better understanding of influences on decision making at financial markets. Do they perceive more herding?
To test these hypotheses we relate the asset managers' perception of herding (statement [A]) with their personal characteristics. First, when relating the asset managers' assessment of statement [A] with their professional experience we find that more experienced asset managers (practical experience > 15 years) agree with statement [A] with a mean answer of 1.85, while relatively low experienced asset managers (practical experience < 5 years) see less herding in financial markets (mean answer only 2.36). These findings also hold for age as another proxy for experience (see Table 2 ). It seems that fund managers become aware of the herding phenomenon over time.
INSERT TABLE 2 ABOUT HERE.
On the other hand, when the educational level of the asset managers is taken as a factor, the result is that asset managers of lower educational levels perceive more herding than their graduated colleagues. In fact, while graduated asset managers give a mean answer of 2.08, asset managers who did not study at all agree to statement [A] with a mean answer of 1.65. On the basis of our data we cannot decide whether better educated managers correctly recognize less herding than others or whether they falsely attribute the behavior to other factors. In order to learn more about the relations of interest we perform rank correlations between the personal characteristics discussed and the perception of herding. Table 3 gives the coefficients of correlation which support the above found relations.
INSERT TABLE 3 ABOUT HERE.
Moreover, it is only the positive correlation between being in a senior position and perceiving herd behavior in the markets that is statistically significant. This finding may be ascribed to the higher pressure of success that senior managers face. It is interesting in this respect that senior managers generally acknowledge that discussions with colleagues reduce the pressure to be successful, as 57.9% of them agree (answer categories 1-3) with statement [B] (not reported in a table).
In summary, the perception of herding is basically established in all groups of the market (independent of experience, age or education). The only marked exceptions are senior fund managers, who perceive herding even more strongly than more junior managers. If we regard herding as a rational (intentional) strategy of adapting to incentives (see also Menkhoff 2002) , senior managers seem to be under stronger pressure and thus possibly support the perception of herding more.
Perception of herding and the sources of information
As a final exercise aimed at a better understanding of the background of herding, it is asked whether the perception of herding is related to a preference for certain sources of information. It can be speculated that herding in the markets might lead to deviations from fundamentally determined prices. It may be seen as a consequence of this perception that fund managers anticipate this influence and possibly do not rely solely on fundamental analysis as an analytical tool. For evidence in foreign exchange markets see Menkhoff (1998) .
Hence, we ask the recipients of our questionnaire to describe the importance of different types of information for their investment decisions. The spectrum of possible answers ranges from 1 ("highest relevance") to 6 ("no relevance"). Our survey results show that asset managers generally attach most importance to fundamental information (mean answer 1.82). Technical analysis and discussions with colleagues are less important (mean answer 3.03 and 3.18, respectively), whereas investment decisions of other market participants play a minor role for their own decision making (mean answer 3.73). For more details see Table 4 .
INSERT TABLE 4 ABOUT HERE.
Next, do asset managers who see more herd behavior base their investment decisions on other types of information than their colleagues who perceive less herding? As Figure 2 illustrates, we find a negative correlation between asset managers' perceptions of institutional herding and their use of fundamental analysis (please notice the inverse scale of the left y-axis). Asset managers who perceive the strongest herding (answer category 1) attach only medium importance to the use of fundamentals (mean answer 2.09), while this type of information is more important (mean an-swer 1.53) to asset managers who observe less herding (answer category 3). The dashed line represents the resulting linear regression. The solid line, representing the number of responses, illustrates that asset managers who generally see less institutional herding (answer categories 4-6) merely represent an almost negligible small group (only 6% of total). Table 4 also shows the negative correlation between the perception of herding and the importance of fundamentals for own investment decisions, albeit it is not statistically significant.
INSERT FIGURE 2 ABOUT HERE.
Furthermore, the survey provides significant evidence that asset managers who perceive more herding attach more importance to technical analysis. This result is not surprising, because the use of technical analysis rests upon the opinion that financial prices follow trends, and the latter can be triggered by the herding of market participants. Consistent with this fact, they typically are momentum traders who consider shorter investment horizons (see Table 4 ; see also Brozynski et al. 2003 ). This finding is also plausible, because the momentum strategy seems to be profitable within short and medium term investment periods up to 12 months Titman 1993, 2001 ) and its success can also be attributed to herd behavior in financial markets (see e.g. Nofsinger and Sias 1999) .
Moreover, we find a significant negative correlation between the perception of herding and the importance of discussion with colleagues as a source of information for own investment decisions. This finding may be unexpected, as the sharing-theblame effect addressed by statement [B] above involves discussion with colleagues (see Section 4.1). One might speculate that asset managers who perceive more herd behavior do not regard the opinion of their colleagues as a primary source of information (which technical analysis is) but as a source of confirmation.
Consequences for the management of macro risks
There is much debate about strong incentives towards herding among professional fund managers. The empirical evidence for this is hampered by the fact that herding is not easy to identify. Consequently, the evidence has so far been weak, although recent studies seem to provide support for the herding hypothesis. We see our survey as an instrument to complement earlier approaches. Asking fund managers whether they observe herding among their peer group gives a very strong finding: herding exists. Moreover, the sharing-the-blame effect is related to the perception of herding which may be regarded as an additional indication for rational intentional herding.
Further correlations of the perception of herding with personal characteristics support the view that herding is not a phenomenon of a certain subgroup. By contrast, herding is recognized by all groups. The importance of herding is highlighted by the fact that senior managers regard it even more strongly than others. Finally, we find herding is related to the amount of attention, namely less, given to fundamental analysis. This last point is of particular importance for our overall theme, i.e. consideration of macro risks, as it may lead to an increasing inherent instability in the markets.
The survey findings are intended to be a contribution to what practitioners and officials often allude to: the increasing importance of institutional investors may have ambiguous effects on the macroeconomic functioning of financial markets (Menkhoff 2002 ). This could have far reaching implications, as stated for example by Chari and Kehoe (2003, p. 25 ): "we think, therefore, that models of herd behavior have the potential to help us understand financial crises in emerging markets and elsewhere."
What would be an appropriate policy reaction under these circumstances?
The underlying problem -the divergence of micro and macro risks -reminds of the similar logical structure in the regulation of banks. Bank managers have "suboptimal" incentives due to principal-agent-problems. Bank regulation is economically warranted and addresses the micro incentives. However, explicit macro aspects are neglected and have in part become worse due to the focus on controlling the micro risks. The debate on macro-prudential regulation of banks is still in its infancy stages and there are no fully convincing and practically experienced solutions yet (see e.g.
Borio 2003).
This excursus on banking regulation indicates three lessons: first, increasing the micro efficiency of institutions and the financial system does not automatically increase functionality in a macroeconomic sense (see Shiller 2003) . There is, secondly, some market discipline at work which helps to keep the system going even without any explicit regulation of the above discussed issues. Finally, this demands a careful search for any possible improvements in policy making, as regulations tend to produce their own distortions.
So we come up with a very modest conclusion. Recent studies hint at an interesting problem -rational herding of institutional investors may produce macro riskswhich seems to be worthy of more research efforts. "Herding is also observable amongst professional asset managers." 6 answering categories from "completely agree" (coded as 1) to "completely disagree" (coded as 6). 
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